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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device capable 
of displaying and receiving an interface signal having the 
resolution different from that of the liquid crystal display 
device. 

CONSTITUTION: A CPU 101 outputs displaying data of 
1 120x780 dots. A liquid crystal panel 7 has the displaying 
dots of 1024x768 smaller than the resolution. The display 
screen of the liquid crystal panel 7 is composed of linearly 
arranged plural pixels. A data converting part 4 receives 
displaying data corresponding to dots located on the position 
corresponding to the adjacent two lines, prepares displaying 
data for one line and replaces the displaying data of two lines 
for the displaying data of one line. 
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(54) Bs^o^fti] mg^^m 



(57) [Si!i«J] 

C^fiK] CPUIOUS:. 1 120X780 F-yh£0 
•^'^^^SrV^ 1 0 2 4 X 7 6 8 K-y h<DS^F>y F^^f 

a 2*co^03^jS-r-i){iiWc^§ K^y hfcSUlS-ri.±IB 



*«9l«3SR»L*: 5':iyi» (191) 
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CPU 



(2) 



0 4 7 0 6 



±mm 1 (Dmmm^ D'^-^v^sg 2 commm^^L. ±ie 

S±t2^^7^— ^'(CS-r3V'>T. n^Js:^ (n<ni) ©^5^ 
n «^ 1 t) . 

k 2 T'SS C i:^!t$i5i:-r ^r^B^B^^^Bo 
n {i, 1 -pS , 

k«. 2T'Si.iii:^itt1ti:-rs^B^B«^^So 

±iSfSrBX-f'X:/U'^'cDa.T^affi{i. «t!j<D*a*ic{cBB5iJ 
LfcH-y hA^e)<#l35c^n5fSB^H^^SHT-S-=.T. 

SS^t'— ^tCttcJV^Tx n^^J- (n<m) <7Dg5^f'— 

[i»^^6] W*]S5fefcOJS^«^Bfi:t5V>T, 
mfi, 2T'fetl, 
n 1 T-S 9 . 

* ^t® <h r -5 j«B^«^^Bo 

7 ] ^am 5 $ fc a 6 iB«<o js^aas^SBfc *5 
±ieig 1 nmm&o^ i / p ( p ^x^^^m 3 cd 



[|««^ 8 ] m^m 2. 3 £ rcti 6 issctc s nfcj^Biia 
CiiiR^ 1 0] if*^ 1 9 o«,^-rn*HciB«^n/-c 

Ltc F-y }'i)^iE>mmt^i\^m^Bm7rMmx&^X. 



(3) 



1$M¥7- 1 0 4 7 0 6 



±iea^x— ^tca'CJt/-'T> n2|s:^ (n<m) CD^?>x 
-^^rf^figU ±iBm2|s:5i-0«^7='-^"4'©k*^)- (n 
<k<ni) OS5^7=-5»«:±IBn2|s:5J-®«^f='-^'TA 

«5^f^— ^{ca-:5l.>T^ r:*:^ (r <q) CD^^T^— 

cw^js 1 3] 1 A^e. 1 2ioi/>-rnft>tciB«2n 

B, 
[000 1] 

CO 0 0 2] 

P«ftaj;»3;^#V>«-&. !|tB8BS5 7-l 1 5 5 9 S^i^ 

^^«F-y F^HiJI^-r5Ci:i:Lrc„ iiJ^-TSgp^ti. :St 
CO 0 0 3] 

Cfg0^*^ft?j*bcl;3i:-raiiS] ±fBt^e*PJT-ti. 



[0 0 0 4] 

m 1 (omm&^^r^m^^y'-i'^^Hi'f. ±mm i o 

mm&Ji: K> '>*i/>^ 2 ©lil^A^rW L. ilBa^T'-^f 
{ca-rSv^fcS^^fTdJSB^x^xy^-rt^WL, ±IB 
jgB^BT^i'Xy^'i'oa^iHSti, ?SS<0^«lcBB5iJLfc 
F>y F*>e.=Kfi!t?n-5jSSa^^Bl?St3T. 
3 m*0±IBiS^^lCiB51J Lfc F -y F tca^^nS±IBa 
:?{CS-:5V^T, n^^"- (n<m) tO^^T^— iS?^ 
{^fiScL. ±IBm3|s:5i-£Og^f'-^cf3CDk2|s:^i' (n<k^ 
m) ©^3^7='— ^f^±fBn2|s:iJ-OS^x— ^fT-Atl^^ 

Co 0 0 5] 

Cf'^ffl] ±IB-r"-^^^#IS(i> /^-y:^7^n>t!a- 
Co 0 0 6] 

nvifo.— ^£/X7"Aco^SSP^ia 1 ~ 1 o^fflv^T|^^ 
a^-r-So 01 {±*^0^^jlfflL/c>'^— y:^;^3yfc!JL — 
^v/X7"A^D7^•y^0■Z?«•?. 1 itfp^mmmm 
T. CPUfc*5^-r) 1 0 ll|:&J^^L/c-'^-y:^;l'nv 

. 2«a^7=-^> Sfi^J-r^y^''^^. 4{i:P 

li. PCI ■f}^<b(Dm^'f--? 2 7 cD^fSa 

^c^t.■^^:Ttl£A^'J^^jSLfc?SB^B«^x-^' 5, ?«sa 

7rtT^Tt5n^o cdT'. a^T'-^2«. a:iT 

R) , m (tiTG) . W (tiTB) ^fe4Vf-y F<D|igSi 

T'-^^it-^, ^'i'5y^^«#3{ci5iWbT>'UT;Hc 

B^COffi^ftO/iltiJi:, JSraXf 7 t± 1 0 2 4 X 

7 6 8 K-y h<Dmmvm^ttl. P C 1 (iS^^- Ftc 
fSCT 1 1 2 0 X 7 8 0 F>y h (t^TS^*— F 1 iisfj; 
f) Sfcti 6 4 0 X 4 8 0 F -y F i&Ly. S^^:— F 2 

(Dt-f^o 0 2{i*fgB^coa^t-F%S^-riaTfeOx 
•r-^^JSg|54{i, a^^r-F^fJgiJU g^t-Ft 



(4) 



# M¥ 7- 1 04 7 06 



7 <o&^ujm&it 4 0 9 6 fei: p c Hi 1 mm^fc 

So 

[0 0 0 7] i:iT. r-'^mm^4<DW}Wm^2&k m 
h'lcDt ^(Dfi^mm^^ >mm. a^^-- k 2 
10. 1 umm:&\^(DmmximxiiLm^m-rm-. 

— > ^-^ifittm-^i'V 1 0. 1 1 cOcfP^il^ttflCb/c: 

^nTv^?.ia«lij:S:&7j<¥^-rygijtcaWL/-ctcD. 1 

4. 1 5*^e.j*SUfcifAs »^tT 

•57j<¥Sil:-5i'vco{siM-c*t). a^x— ^<D%§'<< 
ti, 'i^'TVK'i'Ml^i^^l^aiUTifA&BiiLTfeJ; 

v>o m5\ii^f^m(onmnm^^to m^\>^. 05(1) 

t5^-r2iiim*^p,4)P^pjii^;&ftfi!t-rStc{i, RGB^ 

CO 0 0 8] 
[1^1] 



(^2) 



R- = (RO + RI )/2 
C' = IG0 + G1 )/2 
B' = (B0 + B1 )/2 



CO 0 0 9] ^Kfm-rn(fJ:v^ ccotf-s:^ 1 ^-f^^ 
(2)jc^-r J; a ^^iii^7b^e,if"P^ii^S[tB-rs«^T' 



CO 0 1 0] 
C»2] 

R' = (R0 + R1 +R2 + R3)/4 
G' = CGO + GI +G2 +G3 )/ 4 
B' = (B0-l-B1 -t-B2 + B3)/4 

COO 1 1] ^•tiKMiii^T'-^Jft-rntf 

- h tc J; o T WSfe S % S tB;^ ^ n S tc^M 
^nsci:*^aSbv\ «fl!!)« (R = oo 

0, G = 00 0, B = 0 00) £D^^{±. RGB©^^ 
0¥i5|fitSEtts^(c:4Sg(;&^±tf$fct±E*iHAL, 

(R=iii. G=iii, B=iii) (Dm-^itmt^ 

»(R = 000, G = 000. B=lll)® 
J;^(C. RGB#fecri:{C7hUea.-h*'iS^S«-& 
RG©KilI[ttlW«^±lfMa«:. BiLdi^tCli^ 

saiifc«5v^Tatb7-i' 3 ^-^yht^^ 2 o:^Sfc 

6lCt3l/^T. 17. 18, 1 9C±^— . ^Hfflffi 
V'TV, 2 0{±c:«D3-7'('><DS^7="— ^®¥i£l!b-'e>5t< 

•r^-^f7-r>2 OlCfi^^x. m=ffltfi^-rvi 9^ilJ 
Sci:fcJ:0*i/h^!!lS^S|;K-r-5o fiIt:6r|pJ(cML 

3El-r'5fc46(Dx-^^^gi54 CD7>- F-^xZ^fijcO-l^ 
i6Efi»J*07, S^fflV-'TSiH^f So 0 7{±a^*-Kl 

2 UiaS^T"— ^2cD9^<DRa5^T'— 2 
2«GS5^-r— ^> 2 3«Ba^x— 2 4{iR-r— 
^^^gP, 2 5{iG-r-^^^g|5, 2 6«B7=^-^^m 
gP, 2 7 « B JS^g^T^^- ^ , 2 8 G J^B^aSf'- 
2 9t4Rj«B^Ba^-r-5f, 5H±S^t-FWg'J 
SP, 5 2 tiSg^^:- KM^, 3 0 Itm^^^^^ 5. l/^ 

^^r- Fmusp 5 u±. ^-r = 3 Tb^ea^^:- 

^gP2 4. 2 5. 2 6l±. ^-^a^T*-;? 2 1 . 2 2. 
2 3^. R, G. B3£jiT\ S^t- F«^ 5 2 

■r^®aic^t?-i±TMa-r So rs^sas^:?' s :/^m^ 

3fefiRa53 0«, ^f'r5>'^<I^3 3!)>C)a5^^:-Fffl^5 

^e^^fiic^So 

coo 1 2] 01 U±Rx-^^^gP2 4CDp^S^m^(D 
2 6fel^«(^«fi!tTa&So 01 Uct5l,-«T, 5 3t±JSg/> 



(5) 



If ^¥ 7- 1 04 7 0 6 



6 imizm^T"- ^.57 itmmm^^m^mT^S) 0 > 

/J^$aa3^H5 5 3 itm^^^e- his^ 5 2 ^^as^t- f 1 ^a 
t3-r«-&> Rg^T^-^f 2 1 ^ji/j^s^f"-^ 5 5 {eg 

5 4 Kffi# 2 1 K 2 ^^fe-rH 

-a-. Ra^x-i5f 2 1 5 6 icmi^L. 

5 7 K^i-^ 5 2 tcae o T. a^^— f 1 
*3-r i: t «*i/jNa^«# 55^. a^^- F 2 ^a*j-r 

tb. m^mmms 3. m±mms^5 4*^isitp)nTv^s 
[0 0 1 33 msim^hmmms 3(Dffimm^(D-mm 

^0jT-fflV^-5JS*/^:?i;l/7 « 1024 F-yhx768^ 

3 3 agiJ F h 7=^-^, 3 4 {±7j<¥j*»gi5. 3 5 {i7K¥ 
fpF^Px- , 3 6 fizk^-tr U ^ . 3 7 {±7K¥7='- 

3 8tt^-f vpt^rU. 3 ettSia-trUd'?, 40tt 
tff^-t'^-r'— 4 HimWm7i<.¥'r—i'. 4 2 {±Sitt 
iS^gp, 4 3iiSii:ctjp^p-T^'-^, 4 4 {±i±i;^)7i<¥7='- 
^> 4 5«ai:^-tU^;5'T'S-5o 7-y^3 2«Ra^7' 

2 1 ^^y^t^rc!i,liit)it~)^'y h-^mcomwi^ 
-'S'T'&^mVy 3 S^tbtit^o 7j<5pj^M[g|? 

3 4 tttij F -y F t"— rJf 3 3 i: R^^t^— 2 1 ^rkW 
U 7k¥fpm^'f—S' 3 S^mij-t^o zk^-trU'^^'3 

6 ti RS^-r-^f 2 1 *'SfSH^/^^-.;b 7 <DE(D^m(Oy'— 
^T'^^MC^^r. 7K¥*P^raf-*-^f 3 5, Ra5^7=" 

2 1 <0V^-rn*^*mUT7i<¥-r-^» 3 7 i: LTtH 

t"— ^3 7^— ^I'^^j-ieitL. J^JfD^i'VCDaST'- 
M^'Ox-^f 4 OtLTtflstl-rSo Sifi-tUi^^SfS 9 
S^TbHCjcoT, SiaSiMCgP 4 2 > Oiti-tlyp ^ 4 5<D 

4 2 tifij^i' VT"— ^ 4 0 i:j||»ffl7j<^T-*— 4 1 ^m. 

WLmm.'pmmT'—'}' 4 3 ti^rtati-r^o mtt'^v^ 

^ 4 5 « Rm.^'f—^ 2 1 A<f$S7^^.;l/ 7 EcD^mn^f 
-^■C>3&-5*^fCJ:oTfiEff^p-r-^'4 3, ttS^bTk^P 
X— ^ 4 4^DV^■m*''^R^^a5^5='— ^ 2 9 i: LTttl 

4<DrtS15<tfi)t©-||SfiPT'£S„ 5 8{i«fH^T'-^ffl 

6 Olicf^lHS^^mU-r-^. 6 1 «a^Bg*^m Lt^- 



So 

Co 0 1 4] 01 2{Cfcl/^T, ^-y^3 2, fiiSiilSLgP 
3 4 (iffi/jN^aSi: [WHt©a&ft^ 7l<¥-tr 3 6 

Ra^-r-^2 1 Jb<^-Sitaffi-7-0±<D7'-^ 
*e){iRa^T'— 2 1 :k<DYv FcDRS^ 

■r-^f 2 1 *<3K-i.tijlC(tiPtgil7j<¥-r'-^ 3 5^m:'3L, 

1^ ^ 3 9 , ^iisi»gi5 4 2 \<m'hm^t.mm(Dm{'f^ 
^ru 5 8fc, ttj;'37K¥-r-^ 4 4 ^m^f- my 

A;^*'J 5 9(c^n^*n-iii®5i-|fiiiL, :^^«-iliacD 
jtO&WcSiStf KiiK*diLx-^ 6 O^jf A-rSJ: 
[0 0 15] 4'F4ilB^{cJ;^*i/^JQS(i:M-r-i.i!)ft® 

piffle, 7, 8. 1 1 *fflV>T|ttH^-rSo ElfC 

*3V>T, •r'-^g^g|3 4{ia^7="-^2, ^-fSV^M 

#3*>e>s m:^-rs?SB^7i^7i.7ti:^t)-ij/c:jssa^'7^ 

*5i/^T. a^^^r- FWg'JgP 5 Hi^J-rSV^'fi^SA^e. 

■^t>^tzm.^=E- vm^ 5 2 ^^M-r i.o a^^r- f© 

0 fT3 c t T'^S a^-t- FWBiJgP 5 1 ^Jtfc-T 

tc, ^^gPA^eas^-t-Fft^s 2^-^^§ci:^>5ItlT' 
a5§o a^v^— ;S'2{i, R, G. B^^m.iLKR'f—'St 
a^ai2 4, G-7=-:5JS^gP2 5. 87=^-^^^0(52 6 

icA;'3^n, a^t- F€^ 5 2 A^afe-ras^^-- Ffc 
^tjHir/cjgsa^T^-^ 5tc^^^n-S)o sfc, is^a 

^^-r 5 i'^ffi-^^figgB 3 0 (i, 5 3 
5). a^*-F^^5 2A^at3-raS^t-F{i:^t)-a:fc: 

?^sa5^^f'5>^*ffi^6^4fiK-rs„ R7='-^^^gi5 
2 4 oa^T^-^s^fcM-rsiSf^opffl*. 0 1 1 * 

^^g|52 6 tlRiai©i&ftT'^«„ lai HC*3V>T. iBI'h 

ffissis 5 3 «a^^:- Ffi^ 5 2 :^^a^^- F 1 ^at? 

-rt^fcidftL, ^/jNa^T^-^ 5 5 ^r^figfS, ffi;*: 

iasgp 5 4 (ia^^^r- Fd^ 5 2 *^as^^- f 2 ^a^ 
tt.^\cmv^v. a;:*:a?^■r-^' 5 6^^fig-r5o fs<t 

*«]»5S;^#m5 7{±a^^r-F«^5 2fi:fiEoT, a 

m"^- F 1 CD i: #^ii^si/J^a5^y='— 5 5*. as^*- k 

2<7Di;^{±MAa5"s-r-^5 6*jliRL.TtB:/3-r5„ 5t 
\zmm\^tci3\ ^e>li:v^<-:3*^cDifiS/jNMaa5, ffl;;*ci!iS 

9^3 2{4A:^^n5Ra^T'— 2 1 *7<yf--r5;rc 
46, ^-y^S 2*^ttl:tl-rs-r— ^f{iRa^-f'-^2 1 J: 
0-F>y FtuO-r-^ftc^feSMF-y ha5^7^-^'3 3 



(6) 



0 4 7 0 6 



— ^Sf 3 5i:LTm:^-r?.o Tk^-feU^'^f 3 6{i, R^S^ 

±CD-r-^?T't%{Jntf RS^T-'— 2 1 ^SttKW-^' 
3 7 i:LTtU;^>-ri.o -^-r^^^r'J 3 8(i7j<Vf^-^?3 
7 ^l' >'^K1t :^<05't' >tD7K¥f'— 3 7 © 

f-S-r— ^fi?^^^^— ^? 3 7 7-r>'Su«M-5-f'>' 
S^-r'-^f 4 0 i:^§o Stt-trb^'^ 3 9{i, 7j<¥-r- 

3 73b<M-7waa^i' v±o-7'-^^p.ff if-^e.tc 

iil»gi54 2'\?g»:ffl7j<¥-r-^4 1 i:LTm;'3L, if^ 

Zi.i.m'y-^y'f—'^ 4 0 i:?tgffl7i<^-f'— 4 i <r>^f^ 
^f'-^^^ISL. SacfP^iaT'-^' 4 3 i: L.TtB;'3-r 
«o m*-feU^^'4 5«7l<¥7='-^5'3 7*'«^-7k¥tttB 

if-^e.co7j<¥Jftm^'ri^±«-T-"-^T-t^ttnfi'ai 

:^37l<¥f'-^4 4%ai:^j-rSo W±<Dl6f^tcJ:oT. m 
So iai2fc*5V«T, ^>y^3 2. SiSiSggPS 4{4*i 
Th'f—^ 2 1 ^mtl'i^. ^(D F-y F(ORS^-r-^ 2 1 

«tiMia7j<¥-r-^ 3 5 ^ititj-r^ c tTmrn 

^ 3 9 . SiSiaSas 4 2 i±«i/jNSttai: 
L> Sit't'SIlT'— ^4 3^itiHIS-r— ;?ffl:7U-A;?< 
^rU 5 UC. ai;'37K¥7=— 5? 4 4^g^7-*-^ffl7l^- 

Ap<tu 5 2{c^n^'n-iii®»t2tiL. :k(D-mm(D 

«^x-^A:/3^tc. til::'37j<¥9!*^tliU7--^ 5 3 0P^ 
©ffijt6Dfii»cSii[i+iHiSSg»mL-r-^ 5 4Jg:l*A-r 

So S^c. SA^'T^^^^r^fiO^^, &Ul,£n5'-^> 
pfjBlii7^-:>«r»A-rs«-a-. (n+l)fBO 
5"i'V;<tU^sait, }fAt-§4'P^pT'-^fi:^^>''r 

-^^leitL, :^^<Dx-^A*iBf. n^^>'Meii-rs 

{i:7k¥7'i'><0}fA*W^i:'S:5o t^±^DS!lli^^T 3 x 
-^^j^g|5 4{4, CPU 1 0 i^ffiv>;fcy7h'i7xTT 

fCs P C 1 rttcl^ltLTtiV^L, j^S7^:^;l/7{crtiE 



[0 0 16] m2(Dmt\^x. u—f^T.y-ox/^^my^^ 

So E9{i^-/^x:7^•;l/^»:&ffl^^fcR•r-^gmgP2 
4CDrta3fi?fi!c^^-riaT-fe»3, 4 6«D/A^j^a5. 4 
7{47'■:^o^•Rg^T'-^^, 4 8{4a-7^;^7-i';b^. 
4 9 lit^mt R a^7=- ^ , 5 0 « A / D ^gjgPT'fe 
t», S^^-FWBiJgps U±$feK|fJ0J!bfcii|ilti:lBH«T 
D/Agj^g|54 6«7=->*^;btfa;'j^n^cR«^7' 
— 92 I ^~BTi-U^-Rm^^7'-9 4 7{C^^-rSo 
o— /^X7-<;b^4 8«, C®T•:^a^*'R«g^T'— ^^4 

t>-^fcm^Bmm'5'-< = y{fm^6^m^\ a/d^^ihi 

3 <t: 0 mm^<om^m^9^ s. y^m^ 6 

^nSo t;i±a'^Tir^ct£A*i/h¥}S«. pc i 
e. ^ ns a^T^- ^ ^n^^S'' ^^^i/^op^s ^ 

<tV\ ^J^tS. 640X480 F-y h T'Sil? n^cg^ 
•x-^f* 1 1 2 0 X 7 8 0 F-y hicm^t^m-^. * 
■r\ a^T'— B 2^{C^fcS 1280X960 F 
y h{cmizL. CcDffiASnfcT"— 1 12 0X78 

0 F-y Flci^/jNTntf J:Vo e*[J*^e> 1 1 2 0X7 80 
F-y FtcffiAL.^3i:-r5i:. JfAfS^i'^SjA^^v^ 
fci6^r^*^*^*^S*^ 2iSlc$,tc^ 1280X960 F 
•y FtcSA-rs^ii. «!La*'iffi*^fci6^l^Ma*'S-e 

i: LTt>^v^Sail*<Tt5o 010^0^7^ 
^^fVT <DmiMAii^& 4 0 X 4 8 0 F-y hT\ P C 1 i}^^ 

1 1 2 0 X 7 8 0 F-y Foa5^x-^*^a;ti*n/-cil^ 
icli. * o rc < S^if <0*liMT?i/J>®S«:*tf -r 5 c: 

[0 0 17] 



(7) 



7-104706 



[12 7] 7^-^^^gi3«rtg|5«HSc^^-r-/n-y^0 

[ia 8 ] m'mm^(D{H^m^^^^-ryu -y^m 



[0 9] D A D^i^S^XT^AtOyn-yi'S 

[010] DA T>m^Wi\'^<Dwmm 

[011] R7*-^^^gP(Drtgp«fig;Sr^-r:ro-yi'0 

[0 12] ^■xmm<o\Hmm'^^fr<tyu^y 

4 -r-iSf g«|g|5, 7 "JSS/^:^;K 2 4 •••R7*-^f^ 

•^/^v 3 4 -7j<^?ftSgI5^ 3 6 --7j<^-bU^^f. 3 8 - 
vf:/p<^U, 3 g-filt-trUi^^, 4 2" fiit^|g 

1 0 1 •c puo 
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